Streptococcus agalactiae (GBS) is considered as the most important cause of invasive bacterial disease in infants. There are few current data from serotype IX of GBS worldwide. The present work has been done in order to make a contribution to the knowledge of serotype IX through phenotypic and genotypic study of virulence and resistance. Of 200 strains tested, 5.5% were serotype IX and all were colonizing. In 63.6% of the strains the presence of the bac, bca and hylB genes was determined, and in 54.5% of lmb and rib. All strains were susceptible to Clindamycin and Erythromycin however five isolates showed the resistance genes: ermB, ermTR and/or mefA. The presence of serotype IX in Misiones, a province situated in the northeaster of Argentina, which limits with Paraguay and Brazil in South America, gives the region a particular situation. Currently, public health efforts are aimed at prevention and treatment, study of the virulence mechanisms, surveillance of resistance to antibiotics and the development of effective vaccines to prevent GBS infection.
Introduction
Streptococcus agalactiae, group B streptococcus or commonly called GBS, was initially known as an infective
Materials and Methods
Eleven identified isolates of GBS serotype IX out of 200 randomly selected strains were studied. All recovered from vaginal and rectal swabs from pregnant women with 35 -37 weeks of gestation and of invasive isolates, in different time periods between 2004 and 2011 and all maintained in 20% skimmed milk at −80˚C. All these iso-lates were colonizing.
Biochemical and Serological Characterization of Group
Conventional biochemical tests and commercial kits for latex particle agglutination (Phadebact Strep B Test-ETC-Bactus International AB Sweden) were used to identify those isolates.
Determination of Serotype
Agglutination test of Statens Serum Institute (Strep-B. Latex Copenhagen S. Denmark.), containing ten serotypes (Ia, Ib, II, III, IV, V, VI, VII, VIII and IX) was used to identify all serotypes of GBS.
Antimicrobial Susceptibility Testing
Susceptibility to erythromycin and clindamycin was assessed phenotypically both by the Kirby-Bauer doubledisk diffusion method on Mueller Hinton agar (Biokar, France), supplemented with 5% of sheep blood [17] , which also identifies the constitutive, inducible and M resistance phenotypes [10] [29] and by the E test for MIC determination [ERI = MIC Evaluator OXOID (United Kingdom); CLI = ETEST Clindamycin Biomeriux (France)]. Erythromycin (15 µg) and clindamycin (2 µg), disks used in the diffusion methods, were provided by Britania (Argentina). S. aureus ATCC 25923 was used as control strain. Results were interpreted according to break points recommended by the CLSI [17] . Break points used for diffusion method double disk and for MIC are shown in Table 1 . The results that can be obtained with the D-test and possible phenotypes are shown in Table 2 .
Genotypic Characterization
The chromosomal DNA extraction protocol was performed according to Sambrook [30] . The evaluation of the quality and quantity of extracted DNA was performed by agarose gel 1% electrophoretic stained with ethidium bromide and subsequent observation of the bands in UV transilluminator (MUV Model21-312-220).
Resistance genes were investigated by conventional PCR: ermB (constitutively expressed methylase), ermTR (inducibly expressed methylase) and mefA (efflux mechanism). The Virulence genes studied were those encoding the C protein (bac and bca), Rib protein (rib), laminin (lmb) and hyaluronidase (hylB). The primers used are listed in Table 3 . Their sequences were checked against the GenBank and synthesized by Operon Molecules for Life (USA).
For resistance genes, positive controls transferred by the Institute of Reference in Argentina "Dr. Carlos G. Malbrán" were used (National Institute of Infectious Diseases-ANLIS): Streptococcus pneumoniae AZ1 to ermB and mefA genes [31] and Streptococcus agalactiae 6394 to ermTR gene [32] .
To confirm specificity, the PCR products for bca, bac, lmb and hylB virulence genes were sent and sequenced by Invitrogen and for the rib gene by the Sequencing and Genotyping Service of the National University of Buenos Aires. Reported sequences were analyzed by the program BlastX.
Results
5.5%, eleven 200 isolates studied were serotype IX.
Antimicrobial Susceptibility Testing
As shown in Table 4 and Table 5 respectively, the eleven strains were susceptible to CLI and ERI (Figure 1(a) ) Table 3 . Sequence of primers used in PCR to amplify the virulence and resistance genes in isolates of Streptococcus agalactiae. and showed no phenotype iMLS B (Figure 1(b) ), cMLS B (Figure 1(c) ) or M phenotype by the double-disk test and the Etest for MIC determination yielded identical results obtained for ERI (Figure 2(a) ), values in a range from 0.015 to 0.19 µg/ml and 0.032 to 0.19 µg/ml for CLI (Figure 2(b) ). 
Genetic Characterization
Seven isolates showed three or more of the virulence genes studied (3 with 5 genes, 3 with 4 genes and 1 with 3 genes). In 63.6% of the strains the presence of the bac, bca and hylB genes was determined, and in 54.5% of lmb and rib. All genes were detected in different combinations, except from one strain in which only the presence of the rib gene was detected (Figure 3) . Five isolates showed the ermB gene, two of which also had the ermTR and mefA, genes were found only in those strains. In six of the studied strains the presence of the resistance genes was not detected (Figure 4) .
The results obtained by DNA sequencing of the PCR products of genes bca, bac, lmb, rib and hylB, provided 99% similarity with the original sequence.
Discussion
In this work, we study the first isolations and molecular profiles of virulence and resistance to macrolides of GBS serotype IX in our country. In local, national and international literature there are no data available about carrying virulence genes, distribution, frequency and antimicrobial susceptibility of GBS serotype IX, thus exempting us from making comparisons of these early findings in Argentina in order to give scientific support to the hypothesis of a distribution of serotypes and fenotypes of circulation within a particular region and provide the knowledge for the development of valid vaccination strategies [12] .
Geographical, temporal and ethnic variation shave been described in the distribution of capsular serotypes of GBS strains. Epidemiological surveillance of serotype distribution in a given region is important to the design of vaccines for prevention [13] .
A feature of the strains of GBS is that the most virulence-associated genes encode proteins necessary for cell interaction host bacteria and pathogenicity [2] [5] . The antigens of the surface proteins and the genes that encode them are considered important for epidemiological characterization of the strains [21] , for example, the alpha protein associated with the adhesion is encoded by the gene bca and β-protein involved in the invasion by the gene bac [15] , the rib protein is encoded by the gene of the same name and is part of the complex c protein expressed in most invasive strains [33] , the hylB protein encoded by the gene hylB, collaborates in dissemination and lmb protein encoded by gene lmb, mediates in the adherence to human laminin [34] . The frequency of these proteins and the genes that encode them vary according to the origin of the strains (colonizing or invasive), study time, geographical area and type of population.
In our country GBS remains susceptible to penicillin, without any resistant strain described so far. Not so with While it is no purpose of this work to evaluate the frequency of resistant phenotypes ERY and CLI, it is important to highlight the figures in Misiones, Argentina where cMLS B phenotype is predominant in studies carried out in 100 colonizing GBS strains recovered from pregnant women who were at term in their gestational cycle [6] .
Within the same country the results are different, which can be explained by the different policies applied on the use of antimicrobials in different regions.
Given the variability of data on the subject (even in our country), it is important to highlight the need of laboratories to have data about phenotypes of resistance to macrolides and lincosamides in all capsular types recovered in every pregnant patients colonized by SGB and allergic to penicillin.
Detection of resistance phenotypes will enable the choice of the antimicrobial to be used in the PIP, as one of the safest forms, pending availability of vaccines to prevent severe neonatal morbidity and mortality [19] .
In agreement with other authors [6] [18] [19] and according to our results, we support the idea that sensitive strains may carry some of the resistance genes and can express them under certain as yet unknown environmental stimuli, especially GBS which already has the ability to acquire resistance genes from cervical-vaginal and rectal environment.
We can highlight that the serotype IX isolates studied were found only in colonizing strains which could indicate that it is less virulent than other serotypes that are directly linked to invasive neonatal disease as serotype III [38] .
All strains were sensitive to ERI and CLI by the double-disk technique and confirmed by MIC, this may indicate that we are facing a serotype with low levels of resistance to these antibiotics in contrast to other serotypes as the well studied serotype V that is associated with high levels of resistance [39] .
Conclusions
In conclusion, to know the antimicrobial susceptibility of all GBS isolates becomes necessary to assist in the proper and necessary prevention of severe neonatal disease with the introduction of PIP with appropriate antimicrobial.
The presence of serotype IX in Misiones and associated virulence genes encoding antigenic epitopes, places the region in a particular situation that could have impact on the vaccination strategy to be implemented in the future, as both serotypes circulating in a region and the virulence genes associated with production of specific antigenic proteins are fundamental to define it.
